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NATURE’S FLYING MACHINES. 

By Rev. A. Thornley, m.a., f.e.s. 

It has ever been man’s dream to fly. At present he is 
almost the prisoner of one element ; for his unaided efforts 
in the water, are after all, artificially acquired, and com- 
paratively feeble. Yet, even here his inventions have helped 
him, and by means of steam and wind he has become 
possessed of much of the freedom of the ocean. But the 
machinery has not yet been invented which will enable 
him to fly. Will he ever attain to this most desirable and 
delightful art ? It is, I think, possible. I read only a few 
weeks ago of a German professor* who had already made 
some progress in the aeronautic art. By means of a pair 
of stupendous wings, and a considerable tail, he is able to 
soar away from an eminence some two or three hundred 
yards. But this is not true flight. He cannot flap his 
wings, he can only drop to the earth a little more gently 
than most people. However, I think he has begun at the 
nght end of the study, in that he is learning to soar first. 
Now flight is a very complicated process, and it would be 
impossible to gain any real insight into the principles 
involved in it without some proper knowledge of both 
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If, however, we are to learn anything practical about flight 
we must go to Nature, and watch and study her flying thh£ 
when we shall soon discover that she exhibits to us this 
power of flight all gradations. Some creatures merely 
float for a few brief moments in the air, others on strong 
pinions cleave their way through the vast air ocean for hours 
together without weariness. We observe flight in its tenta- 
tive beginning in flying Lemur, or Squirrel or Fish, to its 
marvellous perfection in soaring Eagle or Albatross! Any 
one who has watched a Squirrel or Marten making its way 
amongst the topmost branches of the trees of a wood, will 
have been astonished at the great leaps the little creature 
takes from bough to bough. Such progress is more like 
a kind of flying than ordinary quadrupedal motion, so 
that we are scarcely surprised to find that some members 
of this group of animals possess a singularly constructed 
flying membrane, working on the principle of the para- 
chute. The strong skin of the body is extended at 

the sides into a large fold, which also swathes the 

limbs ; the feet and hands alone being free. Some 

species of flying Squirrel have singular cartilaginous 

processes projecting from the wrist or elbow to help in the 
extension of this lateral flying membrane. In the “ Colugo” 
or flying Lemur of Borneo (a member of the family to which 
our Hedgehog and Shrew belong) the lateral membranes are 
very extensive, and, indeed, the whole creature, save its 
extremities, is swathed in a most voluminous membrane, 
foreshadowing in this, as in other details, the structure of the 
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“ e rS?if taSfsStt to behold these gorgeous 
Steles darting about the foliage of a tropica forest, 
dth thetr springy flight and glowing colours. It is an 
easy passag/from Lizards to Fishes, and from these to the 
E» [excels) .par excellence, of which, it seems 
strange to say, that naturalists are not yet quite sure whether 
it flies or not. The large pectoral fins of this fish are not 
only very wing-like, but, we are informed by a competent 
observer, possess many of the minuter details of a true wing. 
Yet a considerable mass of evidence goes rather to show that 
these organs are not used quite like wings, the action being 
referable to the Kite rather than the pinion. If this be so 
it is somewhat surprising to learn that these fishes have been 
seen to travel some two hundred yards or more before re 
entering their proper element, and to have attained an 
altitude of twenty feet above the sea's surface. It shows us 
that the leap from the water, by which the impetus is 
afforded, must be a very powerful one. 

It is important we should now pause a moment, to notice 
that Nature often discharges the same function by means of 
very different organs, and yet at times different functions 
are performed by similar organs. I shall not now stop to 
give examples, as several will turn up in the course of this 
paper. It will suffice at present to say that organs which 
are structurally the same, whether performing the same 
unctions or not, are usually termed homologous ; but organs 
structurally different, yet performing the same functions are 
called analogous. Thus the wing of a bat and the arm of 
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“ T,1 ' are . 1,omol °gOb s organs, but the wings of a butterfly 
and the wings of a bird are only analogous; that they Y 
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so will be fully shown later. 

I will now show that the human arms or the fore limbs 
of any mammal or reptile or amphibian, are strictly homo 
logons with the wings of a bat or a bird. The human arm 
in its skeletal simplicity consists essentially of one strong 
bone [humerus ) attached at one end to the shoulder, and at 
the other to two smaller bones [ulna and radius ) , placed side 
by side, these are followed by a number of smaller bones 
constituting the palm of the hand, the wrist and the five 
fingers. This simple description, in lieu of a diagram, will 
sufficiently serve our purpose. In the Bat’s wing all these 
bones will be found, though their several proportions are 
greatly altered. The most striking differences are observed 
in the enormously prolonged finger bones, the thumb alone 
being short. One of the two parallel bones succeeding to- 
the wrist bone, the radius , is much elongated, and its- 
companion bone, the ulna , reduced to almost a rudiment 
at the elbow. Over the elongate fingers, the strong elastic 
membrane of the wing is stretched, swathing most of the 
creature in its folds. It is to be noted that the thumb 
is free and armed with a claw. Likewise the toes are never 
elongated like the fingers, and being armed with sharp claws 
enable the creature to rest by hanging with its head down- 
wards, whilst it clutches its perch with its feet. 

In the Pterodactyls , a family of flying lizards, abundant 
during the Juvassic period of geology, an interesting 
variation on the structure of the bat occurs. Three fingers,, 
and apparently a thumb of the hands were quite free, whilst 
the fourth or little finger was enormously elongated, to 
provide a support for the wing membrane which was 
probably similar to that of the bats. Some of these creatures^ 
judging from the peculiarities of the skeleton, must have been 
very graceful ; for the tail, in a few species, was greatly 
prolonged and furnished at the end with a leaf-like membrane,, 
which probably acted as a rudder to steer them in their rapid 
flight. In size they varied greatly, some apparently not 
being much larger than a sparrow, whilst others rivalled 
the albatross in spread of wing. 

But it is the bird’s wing we know best of all. Is there any 


288 


nature’s flying machines. 


' ""T Iiirr of scores of wings 


“ £3 - - 

'perhTp''’*” some it may 

over the bosom of the great <^P . soari ng flight amongst 
have been given to ma* the e g for days her 

the clouds, or the mighty altot see such slghts a s 

ZeUtohlve r SSSSt - — f “““ and 

Of the human arm and han , ^ rudimen ts of three of 

atrophied, as usua y - iff nce from the wing of the bat 
these. But now a great difference t is made , 

called 

not by membrane Without a diagram it would be quite 
plumes or feath . tructure 0 f these beautiful objects 

dear"" But Tn Observer should note how closely the feathers 
overlap one another, and yet they can be raised so as to 
allow of any quantity of air passing through them. Then 
atrain their lightness is wonderful, and their power of wear 
and tear also. As to their beautiful colours and elegant 
forms, it is impossible to do more than merely note it in 
passing, and suggest that much interest may be aroused by 
noting their arrangement in definite patches on the wings. 
Feathers are strictly homologous, with hairs and nails, 
though apparently so different in appearance, for in some 
birds, as in the Penguins, and in some members of the ostrich 
family, e.g., the apteryx, they become very hair-like in their 
structure and appearance. Now it has been discovered that 
when a bird flies, it not only flaps its wings up and down, 
but it rotates them, causing them to describe in the air a 
figure of eight curve. It thus, as it were, screws itself along. 
Sometimes, as in “hovering,” the motion of the wings is 
simply up and down. 


There is one feature connected with flight, 
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there is one teature connected with flight, which is, how- 
ever, very wonderful, and of which, no quite adequate explana- 
tion has yet been offered. I refer to the phenomenon known 
as “soaring. Ihe great Albatross has been seen } l sailing 
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and wheeling about” for an hour or more t^nTa' • 
its wings. In India, Cranes, Vultures and’ other SroehT 

knowledge of mechanics, may be able to contribute some- 
thing towards the solution of this problem of flight. Another 
question which has been frequently debated concerns the 
speed at which birds ordinarily fly. It i s really very difficult 
to get trustworthy information on this head, yet opportunities 
tor doing so may occur to many of my readers. Let it be 
remembered the information required is the rate of flight 
of a bird under ordinary circumstances, not when greatly 
frightened, or pursued by enemies. A little thought will 
show us that information of this precise kind is not easy to 
get. For instance a bird flying parallel to a moving train or 
carriage, the speed of which is known, may be observed for 
some short time, and in this way its speed calculated. But 
all experiments seem, in the nature of the case, to be of this 
indirect kind. One observer calculates the flight of the 
lurtle Dove at a little less than forty miles an hour, and 
another that of the Buffle-headed Duck (an American speciesj, 
at about thirty-six miles per hour. Mr. Tegetmeier, a great 
authority on Homing Pigeons, estimates the rate of flight 
of these birds at from twenty-seven to forty-seven miles per 
hour, in, as I understand him, unfavourable weather. The 
greatest speed, therefore, of these birds must be much more. 
Ihe Passenger Pigeon of the American States, must at times 
-attain a high rate of flight, for it has been asserted that “ the 
bird has frequently been killed in New York, with Carolina 
rice still undigested in its crop,” “ having probably accom- 
plished a journey of between three and four hundred miles in 
about six hours, giving the high record of sixty miles an 
hour for six hours in succession.” It would be equally 
interesting to know something about the speed of flight of 
our small birds, when fairly on the wing, but I have not 
been able to obtain any trustworthy information on this 
head. 
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ELifpintaio’rny, thTrerniindir, as well as the hinder 
pair, being transparent. The Dragon Hies (Neuroptera) 
have exceeding long and beautifully gauzy wings. In the 
Bees and Wasps (. Hymenoptera ), the wings vary a good deal, 
in some species being absent altogether, but more requent ) 
though present in the normal number) can be readily 
parted with. But it is in the large family of the butterflies 
and moths ( Lepidopterci) that the Insect wing enters into its 
greatest perfection. As a rule these insects possess four large 
expansive wings, covered with beautiful scales, occasionally 
they are nearly or quite clear, and sometimes are atrophied 
or present in only a very imperfect condition in the female. 
The wings of the Lepidoptera are not only conspicuous 
for their variegated and beautiful colours but also for their 
varied and elegant outlines. It remains but to mention the 
vagaries of this organ in a curious • little family, parasitical 
or wild bees and wasps, and considered to be closely allied 
to the Beetles [Strepsiptera), For a long time it was thought that 
the fore-wings in these tiny insects were entirely suppressed 
and only the hind wings developed, but it is now known 
that the fore-wings are very minute horny appendages, 
whilst the hinder n,;, - - « •- 
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endeavoured to get some statistics about the speed of flight 
of insects, but have not been able to obtain any information 
whjeh may be considered trustworthy. So we^omeTffie 
end ot a very brief review of Nature’s Flying-machines. 

6 !* ee ° W is but one of the ways by which in the 

great struggle for existence, the creature seizes upon some 
of Natures vacant spaces. To take possession of the land 
ant wa er might seem an easy task compared with that of 
occupying the air. Yet the “children of life’’ have success- 
fully accomplished this task. And if we look at the great 
families of living things, we shall be struck with the fact 
that some members of almost all of them have developed 
this wonderful faculty of flight, and thus extended the 
domain of life. Nor is it less a cause of wonder, that the 
instrument by which flight is accomplished, is so greatly 
varied in structure. That there is yet much to be learnt, 
the numerous suggestions thrown out in this paper, will 
abundantly show ; and much knowledge required, such for 
example, as the speed of flight of flying things of different 
kinds, might be obtained, with a little patient observation, 
without any great previous knowledge. May my readers 
help to this result. 


